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belief that an era of permanent scarcity was at hand. This mentality had dee
roots extending back to the 1970s, when the United States went from being &
minor importer of oil to a major importer. In the 2008 rendition, falling oil
output was considered simply inevitable. The only questions were at what
rate petroleum imports would rise and whether that rate would be slower.

The outlook was much the same for natural gas. Production would inevitable
decline, and the country was on the way to spending $100 billion a year to
import liquefied natural gas from West Africa, the Middle east, even Australia
and Russia. The energy burden on our trade deficit would onIy Increase,
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G | @dude oilproductionis projectedto increase from 5.2 million
barrels perday in2005 to a peak of 5.9 million barrels per day
2017as a result of increased production offshonetedominantly
from the deep waters of the Gulg ¥ a S ERIAD 2007
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G ¢ KBRA) projectghat LNGimports will meet much of the
increased U.Sdemand fory” I (1 dzNJc EIA, 2003 £
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outpacing domestic consumption by 2019 and spurring net exports
of natural3 | & B4, 2013
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December 2005 to about $6 recently, the Energy Information Administration (EIA

expects prices to return to the qurecedentedAprice levels of IastA year as we mov
Ayiaz GKA& oAy 0E8WNTDeptd Sommerog, 2006 S a2 Yy dd

| & { A 30@DSwhen energy prices begao climb, especially for natural gas, the U.S.
haslost morethan 3.7 million highg | 3S Y I y dzF | @ Cazdingf Bnergy2 6 3
Alliance, 2008.

G X 0 Kl&élsSof higher natural gas prices would (1) cause the economy to grow

moderately more slowly through 2008, but the effects would not be enough to

cause a recession; (2) reduce the growth in industry output and job creation in the

economy; and (3) induce individual and business consumers to use less natural gas
. and, alternatively, use more electricitfp€ U.SDeptof Commerce, 2006
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RHe 8pot price of natural gas is about $3 per million BTUs, saving the U.S.

y2Yeé a2YS bHcWall Street Jolwrly2013 REF & ®  d

‘& h A f gad eytiBction could, by 2020, add as many as 3.6 million net new jobs in the
U.S. and Canadaand, through increased tax receipts, cut the U.S. budget deficit by
60> dg2012 Citigroup Study
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workers by 2025 due to benefits from affordable energy and demand for products
dza SR G2 SEGNY OG GKS 3AFaxX[26SN) FSSRaidz2
YI ydzFlI OG dzZNBENBR NBRdzOS vy GdzN> £ 31 a SELIS

. PWC, 2011
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2006 2013

a lisihard to @ 2 Bave increased oil
overstate the degree production to the highest levels
to which our

in 16years. Naturaas
production is the highest it's been
AY RS QObarsai2aip

addiction tooill
underminesour
future. Without any
change to energy
policy, USdemand
for oil will jump 40%
in 20 years. Over the
same period,
worldwide demand
will jump 30%....We
cannot drill our way
out of the problem® ¢

"Nowhere is the promise of
innovation greater than in
Americanmade energyWe've
opened millions of new acres for
oil andgas exploration and more
than 75% of our potential
offshore oil andgas resources
Right now, American oll
production is the highest thatit's
beenin 8 years. Last year, we
relied less on foreign oil than in
any ofthe past 16
years." (Obama 2013)
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2007

Thenet liquidsimport shareof total supply,
including both crude oil andefined products
drops from60 percentof total liquids supply
in 2005 to 54 percent in 2009, before
increasing to61 percentin 2030.

2013

The net import share of U.3iquids
consumptiongrew steadily from the mid
1980s to 2005 but has fallen in every year
sincethen. U.S net imports of petroleum
and other liquids decline through 2019,
while still providing approximatelyone-third
of total U.S. supply. The net import share of
U.S. petroleum and other liquids
consumption continues tadecline,falling to
34 percent in 2019 before increasing to 37
percent in2040. ThdJ.S. could become a
net exporter of liquid fuelsunder certain
conditions.
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Figure 1. Net import share of U.S. liquids supply in
two cases, 1970-2040 (million barrels per day)
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Energy and the Economy

US GDP vs Quadrillion Btu's Consumed, 1975 - 2010

14,000

12,000

Billions
of USD

10,000
(blue, in
chained
2005 8,000

dollars)

N,

,——
ENERGY [INSTITUTE

120

- 100

qBtu's
(red)

- 80

- 60

- 40

- 20




A 95% of US transportation fuels comes from oil.
A Natural gas accounted for 309§ electricityin 2012.

A 75% of all energy used in the U.S. is from oil and
natural gas.

A US oil and gas employs 9.6 million, or 5.5% of the US
workforce

A One energy job creates 2.7 supporting jobs

A Overall, the industry adds $2 trillion to the US
economy, or 7.5% of GDP.
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2000 2007 2013

A Overall U.S. A Overall U.S. A Estimated overall
employment* employment* U.S. employment*
was was

A Energy sector A Energy Sector A Estimated
employed employed employed in the

energy sector

It is easy to see that the energy sector is steadily increasing despite a declining econoil

*Excluding government employees
SOURCE: U.S. Bureau of Labor Statistics
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Table 8: Averages Wages for Selected Industries, 2001-2011
Battelle analysis of Bureau of Labar Statistics, QCEW data and enhanced file from [ PLAM,

Industry Cluster MS Average U.5. Average Average Wage
Wages, 2010 Wages, 2010 Difference

Refineries 5 100,870 5 112,960 -11%
Power Generation S 91,962 S 98,516 -7%
hManagement of Companies & Enterprises S 70,636 S 98,215 -28%
Extraction/Resource Development 5 67,337 5 98,992 -32%
Total Energy Cluster S 63,456 S R7, 524
Paper Manufacturing S 57,738 S 58510 1.5%
PowerT/D 5 55,856 5 75,819 26%
Renewable Eng & Storage S 52,511 S 100,591 48%
Professional, Scientific, & Technical Services S 50,576 S 77313 -35%,
Wholesale Trade S 47,273 S B3,628 -26%
Finarce & Insurance S 46,366 S 84516 -45%
Information S 40,547 S 74,382 -455,
hanufacturing S 40,482 $ 57511 -20%,
Construction S 40,218 S 49,538 -19%,
Petroleum Products 8 Wholesale 5 38,335 S 55,874 -31%
Transportation & Warehousing S 37,872 S 44198 -14%,
Health Care & Social Assistanice S 37,695 S 43732 -14%
Total Private Sector S 5 _ -28%
Real Estate & Rental & Leasing S 29,438 S 43,779 -33%
Agriculture, Forestry, Fishing & Hunting S 28,119 S 26,626 B%,
Fetail Trade S 22,622 S 26,655 -15%
Arts, Entertainment, & Recreation S 21,026 S 32278 -35%
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SOURCE: Battelle Analysis of Bureau Labor Statistics, Q
data and enhanced file from IMPLAN



Crude Prices and U.S. Employment

US unemployment (red,
annual, left axis) vs. v
inflation adjusted price of ¢

7 crude oil (blue, annual, 4,(\L
right axis), 1948 -2011 1
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Natural gasproduction

Unexpected Gains in Natural Gas Production

31% Increase

19% Increase
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OiIl production
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Natural Gas Projections for 2030

Quadrilltion Btus per Year
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Total Energy Production  Coal Production

1. China 1. China
2. United States 2. United States
3. Russia 3. India

Natural Gas Production Oil Production

1. Russia 1. Saudi Arabia
2. United States 2. United States
3. Iran 3. Russia
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Source: Energy Information Agency



